Large electrodless plasmas can be efficiently sustained by microwaves at atmospheric pressure in a variety of gases without the need for a high Q resonator. Such plasmas are of value for environmental monitoring and processing applications.
Advantages include clean and wear resistant electrodless operation, high throughput atmospheric pressur e, 100% efficient microwave to plasma coupling, and availability of inexpensive sources at 2.45 and 0.915 GHz.
A recent test of the microwave plasma torch, shown here, for real-time stack offgas metals emission monitoring has demonstrated high sensitivity (< 3 µg/m 3 ) and accuracy for beryllium, lead, and chromium [1] . Sensitive mercury and arsenic detection in air is under development [2, 3] . Studies of the microwave plasma temperature in air and nitrogen have shown molecular rotational and electronic excitation temperatures in the range of 5000 to 6000 K [3, 4] and studies of temperature profiles suggest electron densities of order 10 13 cm -3 [5] .
The capability to operate at high temperatures and pressures in non-oxidizing environments makes the microwave plasma torch a useful tool for research into environmentally clean processing alternatives for refining ores and cleaning fossil fuels, which are major sources of sulfur dioxide and mercury pollution. Brilliant and colorful plasma flames are generated in the course of such experimentation, which can be quantitatively studied by optical and UV spectroscopy [1] [2] [3] [4] [5] . 
